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MULTIPLE PROGRAM STORAGE WITHIN A 
PROGRAMMABLE LOGIC CONTROLLER 
SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates generally to programmable logic controller 
(PLC) systems and, more particularly, to storage of multiple operating programs and 
data within a PLC system. 

Known PLC systems are extensively used in process control 
5 applications. As a part of process control, the PLC system monitors input signals 
from a variety of inputs that report events and conditions occurring in a controlled 
process. For example, a PLC system can monitor such input conditions as motor 
speed, temperature, pressure, volumetric flow, as well as other conditions. A user 
program and pertinent data are stored in a memory within the PLC system to instruct 
10 the PLC system regarding what actions to take upon encountering particular input 
signals or conditions. In response to the input signals, the PLC system derives and 
generates output signals that are transmitted to various output devices to control the 
process. For example, based on the input signals, the PLC system issues output 
signals to speed up or slow down a motor, open or close a relay, raise or lower 
1 5 temperature or adjust pressure as well as many possible control functions. 

A typical PLC system includes at least one option module that 
performs input/output (I/O) functions. Each option module typically has a plurality of 
input/output points. Any number of individual option modules may be employed 
within a PLC system and the control tasks distributed among them. The option 

20 modules are coupled through an interface bus, for example via a backplane, to a main 
controller having a microprocessor executing a user program. The main controller 
may also be in modular form. Option modules may also include a microprocessor and 
a memory containing separate user programs and data directed to a particular 
operation of the PLC system. These separate user programs are conventionally fixed 

25 at time of manufacture or are modifiable by the user through some local input device 
of the module. When an option module has separate user programs and data, 
information is exchanged between the main controller and the option modules of the 
PLC system. More specifically, commands and data are exchanged between the 
option modules and main controller utilizing a backplane or inter-connecting cabling 
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to allow the system to operate in a coordinated fashion. However, as a result of the 
unique user programs and data in the individual option modules and main controller, 
configuration of the PLC system requires knowledge of multiple development 
software programs and the need to store information into the main controller and each 
5 option module independently. In addition, in the event of an option module failure, 
troubleshooting of the PLC system is complicated by independent operation of each 
microprocessor. In order to isolate the failure, the development software programs, 
typically residing on a separate computer, must be utilized, resulting in expensive 
downtime for the entire PLC system. 

BRIEF SUMMARY OF THE INVENTION 

10 It is therefore seen to be desirable to provide apparatus and methods for 

storing and retrieving option module programs and data in a programmable logic 
controller (PLC) system. The system including at least one option module and a 
memory host module each including a CPU and memory and interconnected by a 
backplane. The method consisting of storing in the memory of the memory host 

15 module an operating program and data for the option module and retrieving the 
operating program and data from the memory of the memory host module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a PLC system, including a memory host 

module. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a block diagram of a programmable logic controller (PLC) 
20 system 10 including a memory host module 12, and a plurality of option modules 14 
and 16. Memory host module 12 includes a central processing unit (CPU) 20, 
memory 22, a module interface 24, and input/output (I/O) circuits 26. In alternative 
embodiments, memory host module 12 may also include a serial option interface 28 
and/or a removable non- volatile memory device 30 such as flash memory. Memory 
25 22 can be a random access memory (RAM), a read only memory (ROM), or both. 
Memory host module 12 connects to and communicates with option modules 14 and 
16 in PLC system 10 via a backplane 32 which is a means for connecting electrical 
signals of memory host module 12 and various option modules 14 and 16. Option 
modules 14 and 16 are coupled to backplane 32 by module interface 34 and 36 
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respectively. Although two option modules 14 and 16 are shown in Figure 1, PLC 
system 10 may include more or fewer option modules. Examples of option modules 
14 and 16 include an option module for interfacing to a motor (not shown) or an 
option module for receiving various input signals from devices, such as a switch (not 
shown). Such interfaces are shown in option modules 14 and 16 as I/O circuits 42 and 
44 respectively. It is also possible that memory host module 12 is the only module in 
PLC system 10. 

Option module 14, includes a CPU 38 and a memory 40. Memory 40 
can be a random access memory (RAM), a read only memory (ROM), or both. 
Memory host module 12 is configured to store and retrieve application programs and 
data for all option modules 14 in order to update the application programs and data for 
option modules 14. 

In one embodiment, memory 22 is a ROM. Application programs and 
data for option module 14 are routed from memory 22 in memory host module 12 to 
option module 14 via module interface 24, over backplane 32, to module interface 34, 
and into option module memory 40 to be programmed. If memory 40 of option 
module 14 is ROM, the transfer of application programs and data from memory host 
module 12 is retained by option module 14. If memory 40 in option module 14 is 
RAM the application programs and data are not retained by option module 14 and 
have to be transferred from memory host module 12 to option module 14 each time 
system 10 is turned on (i.e. each time system 10 has power applied). 

In an alternative embodiment, memory 22 in memory host module 12 
can be a removable memory 30, such as (such as a memory card, CD-ROM, ZIP™ 
disk (ZIP is a trademark of Iomega Corporation), disk, tape, floppy disk, removable 
hard drive or the like). Alternatively, an easily programmable in circuit memory 
device such as a flash memory (not shown) or a compact flash card can be used. The 
application programs and data for modules 12 and 14 can be stored in removable 
memory 30 using an external system (not shown) located, for example, in the 
programming department of the PLC system user. When removable memory 30 is 
installed in memory host module 12, the program and data transfer can be the same as 
described above. Quick updating of the system is allowed by simply inserting a card 
or disk which could be periodically provided by mail or electronic mail. 
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In yet another embodiment, the application programs and data are not 
stored within memory host module 12. Instead, memory host module 12 has an 
external interface 28 to an external system (not shown). Application programs and 
data are routed from external system (not shown), to external interface 28, through 
memory host module 12 to module interface 24, over backplane 32, to module 
interface 34 and memory 40 of option module 14. A different interface to an external 
system, for example, would allow updating via the Internet 50, to a modem 52 
connected to backplane 32 so that an entity could nearly instantaneously update all 
such PLC systems by making a single update at a central location such as main office 
54. 

Interfaces other than backplane 32 can be the interface that carries 
operating programs and data from memory host module 12 to option modules 14. 
Option module 14 and memory host module 12 can be configured with an external 
interface (not shown) and application program and data transfer could be 
accomplished using an external cable (not shown). In such an embodiment, backplane 
32 would be used solely as a power source for option module 14 during application 
program and data transfer. 

In one embodiment, option module 14 may have stored within its 
memory 40, the desired operating program and data. CPU 20 of memory host module 
12 is configured to retrieve the operating program and data from option module 14 
and store that operating program and data within its memory 22 or its removable 
memory device 30. Alternatively, CPU 20 of memory host 12 can pass the 
application program and data through to an external device (not shown) via external 
interface 28 or modem 52. 

By using the system described above, simple, exact means for storage 
and retrieval of multiple application programs and data for a plurality of system 
modules is provided. Using the methods and apparatus described above, PLC systems 
can be duplicated without requiring knowledge of or use of multiple external systems 
used originally to generate the application programs and data. Therefore, all modules 
that may be contained within a system are not required to have an external interface, 
which in turn reduces costs of a PLC system 10. 

While the invention has been described in terms of various specific 
embodiments, those skilled in the art will recognize that the invention can be practiced 
with modification within the spirit scope of the claims. 
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WHAT IS CLAIMED IS: 

L A method for storage and retrieval of programs and data within a PLC 
system, the PLC system including a plurality of modules including a memory host 
module including a CPU and memory, at least one option module including a CPU 
and memory, a backplane interconnecting the memory host module and the option 
5 module, said method comprising the steps of: 

storing in the memory of the memory host module an operating 
program and data for the option module; and 

retrieving the operating program and data from the memory of the 
memory host module. 

10 2. A method according to Claim 1 further comprising the step of 

transferring the operating program and data for the option module from the memory 
of the memory host module to the option module memory via the backplane. 

3. A method according to Claim 1 further comprising the step of 
transferring the operating program and data for the option module from the memory 

15 of the option module to the memory host module via the backplane. 

4. A method according to Claim 1 wherein the memory host module is 
further configured with an external device interface, said method further comprising 
the step of transferring the operating program and data for the option module from an 
external device, through the memory host module, to the memory of the option 

20 module via the backplane. 

5. A method according to Claim 1 wherein the memory host module is 
further configured with an external device interface, said method further comprising 
the step of transferring the operating program and data for the option module from an 
external device to the memory of the memory host module via the external device 

25 interface. 

6. A method according to Claim 1 wherein the memory host module 
further configured with an interface to an external device, said method further 
comprising the step of transferring the operating program and data for the option 
module from the option module through the memory host module via the backplane, 

30 to an external device. 
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7. A method according to Claim 1 wherein the memory host module 
further configured with an external device interface, said method further comprising 
the step of transferring the operating program and data for the option module from the 
memory of the memory host module to an external device via the external device 

5 interface. 

8. A method according to Claim 1 wherein the memory host module 
further configured with an external device interface, the at least one option module 
further configured with an external device interface, said method further comprising 
the step of transferring the operating program and data for the option module from the 

10 memory of the memory host module to the memory of the option module via the 
external device interfaces. 

9. A method according to Claim 1, wherein the memory host module 
further configured with an external device interface, the at least one option module 
further configured with an external device interface, said method further comprising 

1 5 the step of transferring the operating program and data for the option module from the 
memory of the option module to the memory of the memory host module via the 
external device interfaces. 

10. A memory host for a programmable logic controller (PLC) system, the 
system comprising at least one option module further comprising an option module 

20 memory, said memory host comprising a memory, a central processing unit (CPU), 
and a backplane interface, said memory host configured to; 

store an operating program and data in said memory for the at least one 
option module; and 

retrieve the operating program and data from said memory. 

25 11. A memory host in accordance with Claim 10 further configured to 

selectively transfer the operating program and data stored in said memory to the 
option module memory via said backplane interface. 

12. A memory host in accordance with. Claim 10 further configured to 
automatically transfer the operating program and data stored in said memory to the 
30 option module memory via said backplane interface. 
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13. A memory host in accordance with Claim 10 further configured with 
means to transfer the operating program and data stored in said memory to the option 
module memory via said backplane interface. 

14. A memory host in accordance with Claim 10 further configured to 
5 retrieve the operating program and data from the option module memory via said 

backplane interface for storage in said memory. 

15. A memory host in accordance with Claim 10 further configured with 
means to retrieve the operating program and data from the option module memory via 
said backplane interface for storage in said memory. 

10 16. A memory host in accordance with Claim 10 further comprising an 

external device interface adapted to be connected to an external device, and further 
configured to transfer the operating programs and data from the external device to said 
memory via said external interface device. 

17. A memory host in accordance with Claim 16 wherein said external 
15 device interface is a serial interface. 

18. A memory host in accordance with Claim 16 further configured to 
transfer the operating program and data from the external device via the external 
interface device to the option module memory via said backplane interface. 

19. A memory host in accordance with Claim 16 further configured to 
20 transfer the operating programs and data from the external device via the external 

interface device to said memory. 

20. A memory host in accordance with Claim 16 further configured to 
transfer the operating program and data from the option module memory via said 
backplane interface to the external device via the external interface device. 

25 21. A memory host in accordance with Claim 16 further configured to 

transfer the operating program and data from said memory to the external device via 
the external interface device. 

22. A memory host in accordance with Claim 16 further configured to 
transfer the operating program and data from the memory via the external device 
30 interface to an option module that further comprises an external interface device. 
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23. A memory host in accordance with Claim 16 farther configured to 
transfer the operating program and data from an option module that further comprises 
an external interface device to said memory via the external interface device. 

24. A memory host in accordance with Claim 10 wherein said memory 
comprises flash memory. 
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MULTIPLE PROGRAM STORAGE WITHIN A 
PROGRAMMABLE LOGIC CONTROLLER 
SYSTEM 

ABSTRACT OF THE DISCLOSURE 

Methods and apparatus for a memory device host that stores and 
retrieves program and data information for multiple CPU-based modules in a 
programmable logic controller system are described. In one embodiment, the memory 
host module is configured to store multiple programs and corresponding data within 
the memory of the memory host module and further configured to retrieve programs 
and data from the memory of the memory host module for storage in other CPU-based 
modules. 
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